Novel presence of luteinizing hormone/human chorionic gonadotropin (hCG) receptors and the down-regulating action of hCG on gonadotropin-releasing hormone gene expression in immortalized hypothalamic GT1-7 neurons.
We recently demonstrated that rat preoptic area and anterior hypothalamus, sites of GnRH neurons, contain receptors for LH/hCG. We investigated in the present study whether LH/hCG receptor and GnRH genes are coexpressed in the same neurons and whether LH/hCG can directly regulate GnRH gene expression in immortalized hypothalamic GT1-7 neurons. The immunostaining for both LH/hCG receptors and GnRH are present in the same neurons in rat preoptic area and the GT1-7 neurons. The reverse transcription-nested polymerase chain reaction generated an expected 255-basepair LH/hCG receptor fragment in GT1-7 neurons. Northern blotting showed the presence of a major 1.8-kilobase and minor 2.6- and 4.3-kilobase receptor transcripts. Immunoblotting detected an 80-kilodalton receptor protein. Covalent receptor cross-linking studies showed that [125I]hCG binds to an 80-kilodalton protein with a specificity expected of LH/hCG receptors. Scatchard plot analysis demonstrated that GT1-7 neurons contain a single class of high affinity (Kd = 3.8 x 10(-11) M) and low capacity (5000 sites/neuron) LH/hCG receptors. Culturing GT1-7 neurons with highly purified hCG resulted in a dose- and time-dependent decrease in steady state GnRH, but not glyceraldehyde-3-phosphate dehydrogenase, messenger RNA (mRNA) levels. Human and rat LH, but not hCG alpha or -beta, FSH, or TSH, mimicked the down-regulating action of hCG on GnRH mRNA levels. Pretreatment of GT1-7 neurons with LH/hCG receptor antisense, but not sense, phosphorothioate oligodeoxynucleotides for 48 h resulted in decreases in [125I]hCG binding and the GnRH mRNA response to exogenous hCG. The half-life of GnRH mRNA transcripts, as determined by blocking transcription by actinomycin-D, was 32.5 +/- 2.5 h. This half-life was virtually unchanged by treatment with 100 ng/ml hCG (30.5 +/- 3.5 h). Treatment of GT1-7 neurons with 100 ng/ml hCG resulted in a dramatic decrease in nuclear run-on transcription of GnRH, but not beta-actin, gene compared to that in the controls. The same hCG concentrations and time points that decreased steady state GnRH mRNA levels also decreased cellular GnRH protein levels. Paradoxically, hCG stimulated the secretion of preexisting GnRH until the levels were depleted. In summary, GnRH neurons in the rat preoptic area and GT1-7 neurons coexpress LH/hCG receptor gene. Treatment of GT1-7 neurons with LH/hCG results in a decrease in steady state GnRH mRNA levels. This decrease is dose and time dependent and hormone specific, and requires the presence of cellular LH/hCG receptors.(ABSTRACT TRUNCATED AT 400 WORDS)